A regional lapse rate for Tasmania is derived using stations which record maximum and minimum air temperatures. Sources of errors are identified. Guidelines are described for the efficient application of regional lapse rates to obtain air temperatures in mountainous terrain.
INTRODUCTION
In an earlier paper (Nunez & Colhoun 1986 ), the gradient of near-surface air temperature with altitude, commonly known as the environmental lapse rate (ELR), was obtained for Mount Wellington, Tasmania. Comparing these local lapse rates with an ELR for the entire island did not give good agreement for maximum temperatures in summer or minimum temperatures in winter. These differences are attributed to microscale factors (sky view, slope, aspect, etc.) and regional factors such as katabatic winds, sea breezes, etc. It was concluded that lapse rates were site specific and it remained to be determined if different mountain ranges would have the same lapse rates even if their base temperatures were to differ.
This information is important in general ecological and palaeoclimatic work (Macphail 1979 , Kirkpatrick 1982 , Colhoun 1985 in which a gradient in near-surface air temperature with altitude is used in palaeoenvironmental reconstruction. The usual approach is to assume that the ELR remains invariant in time, and that one value of the ELR is applicable for the entire island. This paper derives a regional lapse rate from air temperature records. Errors associated with estimates of ELR are discussed, along with guidelines for its effective estimation.
METHODOLOGY
A conceptual model of air flow must be developed as a first step in the estimation of a regional ELR. Air temperature at any near-surface location varies with the path of the air flow. An air mass travelling upslope (downslope) will cool (warm) at a rate different from I°C/IOO m since the cooling (warming) may not be adiabatic. The temperature change may be a function of a range of environmental variables which will determine how heat is being exchanged with the surface. Air temperature in a westerly flow, as in the case of Tasmania, is therefore dominated by the characteristics of the upstream westerly path.
Given these considerations, it was decided to define a series of westerly transects across Tasmania ( fig. 1) close proximity of all six stations ensures that they are all under the same regional weather system.
The following guidelines, mostly based on this study, are recommended for the effective extrapolation of air temperatures using a regional ELR.
(1) Proper consideration must be given to the dominant air flow and the region to be extrapolated should lie directly downstream of known air temperatures. In Tasmania the dominant air flow is from the west.
(2) The target region where air temperatures are required should subtend a slope of 6.0 x 10 3 or greater with respect to the location where air temperatures are known. Furthermore, the elevation difference between the two points should be over 400 m to ensure that adiabatic cooling or warming are important mechanisms. (3) The ELR values reported in table I are regional figures which have been averaged over a range of microclimates, surface types and terrain slope and aspect. The air temperature estimates for the target areas are therefore regional estimates and errors could occur when applied to a specific location. The magnitude of the error is of course given by the standard deviation in the ELR (0.0029°e m-I). This figure translates as an error of ±0.3°e in the determination of maximum or minimum air temperature in a 100 m height.
